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M DK?T A f Tn m^™ 8 F ° R FORMING 
DIGITAL-TO-DIGITAL VIDEO INSERTION 

CROSS-REFERENCES TO RELATED APPLICATIONS 

«y.« «, ™ S aPPhCa "°° ClaimS be " ef " ° f U S " Pr ° Visional Ap < ,fai °" S ^ N ° 
6M6,,320, entttled "METHOD AND APPARATUS FOR PERFORMING DIGITAL-TO- 
DIGITAL VIDEO ADVERTISEMENT INSERTION," filed October 25, .999 which is 
incorporated herein by reference in its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

The invention relates generally to digital video processing and more 
specifically to a method and apparatus for inserting a compressed digital advertisement 
video into a compressed digital program video. 

In modern television programming, it is desirable to seamlessly insert 
advertising information into a progmm video such that a viewer does no, observe unsightly 
arttfacts or other anomalies on a television screen when the program transitions into an 
advemsemen, or vtce versa. The process by which advertisement is spliced into a program 
video is known as "ad insertion". Conventionally, ad insertion is typically achieved by 
merging an analog advertisement video tnto an a^log program video (whic „ „ ^ ^ 
as a dtgital-mto-analog" process). This insertion technique works by switching between 
(adverttsemen, and program) video sources and broadcasting the multiplexed v,deo to the 
viewer. If the advertisement is stored ,„ a digital format, i, is ^ ically converted ^ „ 
analog advertisement video pnor to the ad insertion. Frame synchronization is typicajly a 
major concern in such an analog-based system, and other issues are no. quite as critical 
Since the video signal being broads, is analog, the ad insertion equipment produces the 
mu,.ip,exed video m analog format regress of whether the advertisement is stored in 
analog or digital format. 

As television transmission systems switch to compressed digital formats the 
need to tnsert advertisement using a "digital-into-digita." process becomes obvious The 
dtgrtal-nto-digital process achieves ad insertion by switching between compressed 
advertisement and program vtdeo streams and broadcasting the multiplexed output video 
stream to the viewer. Conventional solutions for the digital-mto-digita, process, however 
are fraught with prob,ems since video compression schemes such as the ones defined by the 
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Moving Pictures Expert Group (MPEG) standard focuses mainly on the relationships 

between frames of video and packets of audio. 

Splicing in the compressed digital domain to achieve ad insertion generally 
canno, he accomplished with the same degree of freedom as in the analog domain or in the 
uncompressed digitai domam. The profi,e(or characteristics, which typically mc.ude the hi, 
rate) of a compressed video stream continually changes over time depending on the contents 
of the vtdeo, the parameter vaiues used to encode the video, and other factors. Unless care is 
taken to ensure that the splicing is accomplished a, the proper points within the compressed 
wdeo stream and with matched encoding profiles for the compressed streams to he merged 
vanous unsightly artifacts or other anomalies can result in the multiplexed output video 
Such amfacts and anomalies may include, for example, severe macroblocking, dropped 
frames, macroblock panics, audio glitches, pop gargling noises, drop outs, and so on. 

Therefore, digital-into-digital ad insertion techniques that seamlessly merge 
compressed digital advertisement video into compressed digital program video are htghly 
desirable. " ' 
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SUMMARY OF THE INVENTION 

The invention provides ad insertion techniques that overcome disadvantages 
normally associated with conventiona. ad insertion techniques and can be used to seamlessly 
merge compressed digital advertisement video ma ^ ^ m ^ ^ 
techmques of the invention utilize prolan, video "profiling-. to ^ ^ ^ dj 
encoded advertisement video (i.e., compressed advertisement video) has a profile tha, is 
smular to that of the compressed digital program video a, approximate* the time the 
compressed advertisement video is inserted into the compressed program video. By using 
the techniques of the invention, the video decoder (e.g., in the subscriber equipment) can 
seamlessly decode both the program and advertisement without producing visible artifacts 
on the dtsplay durmg or after the transition from program to advertisement or advertisement 
to program. 

The techniques of the invention can be advantageously applied in a digital 
mformation distribution system such as a video on demand system or a server-centnc 
mteracve program guide system. Such information distribution system may include service 
provtder equipment, a data distribution network, and subscriber equipment that typically 
includes a video decoder and a display. 
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An embodiment of the invention provides an ad insertion processor (which 
•yptcaily resides in the service provider equipment) capabieefseamlessly inserting a second 
compressed (e.g., advertisement) video stream into a firs, compressed (e.g., program) video 
stream. The ad insertion processor inCudes a rea, time encoder (e.g., an MPEG encoder, a 
profiier, and a multiplexer, and typically fisher mciudes a buffer. To process a number of 
program and advertisement videos, the ad insertion processor is typically implemented with 
a number of real time encoders, buffers, profilers, and multiplexers. 

The profiler receives the compressed program video stream and provides a 
profile for mis stream. The profile is typically in the form of a continuous information 
stream , ha, includes bit rate information (e.g., a high and low bi, rate value and a mean bit 
rate value, and may teher include VBV (vtdeo buffenng verifier) buffer information used 
for the compressed video stream. The pr „fifin g in f om , ation for , he ^ 
vtdeo sheam is used to facile the spficing of the compressed advertisement vtdeo stream 
into the compressed program video stream in a seamless manner. 

Art advertisement video source provides a number of advertisement videos 
Upon recetving a control signa, (e.g., a >e-ro,r signal that typically occurs six seconds 
before the advertisement is needed), the ad insertion source provides a selected 
adverttsement video to the real time encoder. 

The rea. rime encoder receives and encodes the advertisement video in 
accordance with a particu,ar encoding scheme to generate the compressed adverttsement 

vtdeo based a, leas, in part on the profde of the compressed program video she™ such tha, 
,he profile of the compressed advertisement video stream approximately matches the profile 
of the compressed program video stream at the point in time the advertisement vtdeo is 
inserted into the program video. 

The buffer may be utilized to buffer the compressed advertisement until i, is 
neededby,hemu 1 ,ip 1 exer(e.g.,,„buffersixseco„dsofvideo). The buffer can provide , he 
compressed advertisement video ,o the muhiplexer upon receiving another control signal 
(e.g., a "roll" signal). 

The multiplexer receives the compressed advertisement and program video 
streams and inserts the compressed advertisement vtdeo stream into the compressed program 
vtdeo stream. This can he achieved by switching from the compressed program v.deo 
stream to the compressed advertisement video stream, splicing the streams together and 
proving the spliced stream as an ou.pu, v.deo sfream. By using feedback of fine profile of 
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the compressed program video to control the encoding of the advertisement video, when the 
multiplexer switches from the compressed program video to the compressed advertisement 
video, the switching appears seamless at a decoder. 

The profiler further collects information regarding the profile of the 
compressed advertisement video such that the encoding parameters for the advertisement can 
be adjusted to ensure that the profile of the compressed advertisement video is similar to that 
of the compressed program video at the time the program video was interrupted to insert the 
advertisement video. In this manner, the transition back to the compressed program video 
from the compressed advertisement video will also be seamless. 

The invention further provides other systems and methods that implement 
process, and/or facilitate the ad insertion techniques described herein. 

The foregoing, together with other aspects of this invention, will become 
more apparent when referring to the following specification, claims, and accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The teachings of the invention can be readily understood by considering the 
following detailed description in conjunction with the accompanying drawings. 

FIG. 1 depicts a block diagram of a digital information distribution system 
capable of implementing various aspects of the invention; 

FIG. 2 depicts a block diagram of an embodiment of an ad insertion processor 
in accordance with an embodiment of the invention; 

FIG. 3 is a more detailed block diagram of an embodiment of a portion of the 
ad insertion processor of FIG. 2, which can be used to splice an advertisement video into a 
program video; and 

FIG. 4 is a flow diagram of a video insertion process in accordance with an 
embodiment of the invention. 



DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

FIG. 1 depicts a block diagram of a digital information distribution system 
100 capable of implementing various aspects of the invention. System 100 includes service 
proper equipment 102, a data distnbution network 104, and subscriber equipment 106 In 
an embodiment, service provider e qu i pm ent 102 includes a digital program video source 108 
(wh,ch may be impiemented with a video server), a controller 1 10, an ad insertion processor 
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;^ da 7; U, " 0rll4(WMch ^ tefa P'™^asa quadrat u r eampUtudemodmation 
l^^h" 1 ^ Service provider equipment 102 couples to data distribution network 

«K w ,ch may be a hybrid fiber-coax network. Subscriber equipment ,06 a,so couples to 
«work,04 and includes a vtdeo decoder n6(e. g .,an Mp EG decoder, and a display dev,ce 
118 (e.g., a television set). 

Digital program video source 1 08 provides a number of streams of 
compressed digital program video to ad insertion processor 1 ,2. As used herein, the term 
comp ressed digiw program vjdeo „ or „ compressed ^ ^ ^ 

audio information, which mayormaync.be compressed. The compressed program video 
streams from source 108 may be MPEG-complian, streams. However, streams produced 
usmg other encoding schemes can also be processed in accordance with the techniques of the 
invention. 

Ad insertion processor 1 12 generates a number of compressed advertisement 
vtdeo streams, inserts the compressed advertisement video streams into the compressed 
program vtdeo streams, and provides one or more output video streams to modulator 1 14 
Modulator U4 men modulates the output video streams onto one or more earners, and the 
rnodu a, d ^ „ ^ ^ ^ ^ ^ 

106. Subscnber equipment 106 demodulates the signal, decodes a selected video stream 
usmg vtdec decoder 1 16, and provides the decoded video to display 118. 

Ad insertion processor 1 12 provides a seamless transition between the 
compressed program video tha, is distributed to the subscribers and the compressed 
advertisement v,deo that is inserted into the compressed prog™ video, and is described in 
further detatl below. Controller , ,„ provides the C0Mr0 , for ^ ^ 

compressed advertisement video into the compressed program video. 

FIG. 2 depicts a block diagram of an embodiment of ad insertion processor 
2. In tins embodiment, ad insertion processor 1 12 includes an advertisement video source 
200, a number of real time (one or more) encoders 202, a number (one or more, of buffers 
204, and a processing unit 206. In an embodtment, processing unit 206 includes a profiler a 
splicer, and a multiplexer. 

Advertisement video source 200 provides the advertisements to be inserted 
■mo the program videos. Advertisement video source 200 may he implemented with a server 
coupled ,„ a bulk storage device (e.g., a disk drive, magneto-optica, drive, or some otter 
storage device, used to store a large number of advertisements tha, can be selectively 
retrieved. The stored advertisements may be in a particular format and may conform to for 
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example, ,he CCIR-601 video standard. Advertisement video source 200 receives from 
controller 1 10 control information identifying when an advertisement shonld be inserted into 
the compressed program video stream, and nses the control information t0 initiaK , he 
processtng (e.g., encoding) of the advertisement At tine designated times, the selectee 
advertisements are streamed ou, of advertisement video source 200 to the assigned real time 
encoders 202 on a frame-by-frame or sub-ftame (slice) basis. 

Each real time encoder 202 may be assigned to encode a particular 
advertisement video from advertisement video source 200 or any number of encoders (e g. 
two) can be used to encode the advertisement videos where each advertisement video time- 
shares the available encoders. Real time encoders 202 then provide the compressed 
adverttsemen. video streams to respective buffers 204, which buffer the compressed streams 
until they are needed. 

Processing unit 206 receives a number of compressed program video streams 
(eg., from program video source 108). For each compressed program video stream to be 
■nserted with advertisement,, the profiler within processing unit 206 provides a profile for 
the compressed stream. Processing unit 206 further receives compressed advertisement 
vtdeo streams from buffers 204 and inserts the advertisements into the proper program 
videos. 

FIG. 3 is a more detailed block diagram of an embodiment of a portion of ad 
insertion processor 1,2, which is used to splice an advertisement video into a compressed 
program video stream. As shown in FIG. 3, the compressed program video is provided to a 
profiler 310 and a multiplexer 312 within processing unit 206. 

Profiler 310 provides information regarding the profile of the compressed 
program video stream. This profi.e typically comprises information pertaining to various 
parameters associated with the compressed stream such as, for example, hi, rate information 
VBV (v,deo buffering verifier) buffer information tha, is typicafiy used for MPEG encoding' 
mtra DC coefficient precision, group of pictures (GOP) prediction format, and so on The 
btt rate mformation may include, for example, a high bi, rate value, a low bi, rate value and 
a mean bit rate value for the compressed stream. As used herein, the term "profile" includes 
the context represented by "levels" in MPEG standard and i, is no, bound to the defined 
profile & level definitions and combinations used in MPEG standard. In general a number 
of parameters are selected as representative of the program video stream encoding scheme 
and these parameters are continuously tracked by the profiler 3 10 for any instant parameter 
changes tn the program bitstream. The profile information for the compressed program 
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vtfeo is provided (i.e., fed back) ,„ a rea, tim e encoder 202, assigned ,o encode the 
advertisement video to be inserted into that program video. 

ASSho ™>" FI0 ^=a„imeeneoder202xe„eodes t headver«isemen.video 
accordance a particuiar encoding sobeme to genemte , be compressed advertisement 
video stream. Rea, ,,me encoder 202* may be implemented as an MPEG-2 encoder that 
generates an MPEG-complian, stream. A..ema,ive, y , rea, time encoder 202 ma y be 
designed to encode the advertisement video using some omer encoding scheme. Typica,, y 
rea, „mc encoder 202x implement the same encoding scheme used ,„ generate the 
compressed program video stream. 

The encoding of the advertisement can begin a particular "pre-roll" time 
P=nod (e.g, six seconds) prior to the time the advertisement is to be inserted into the 

■ha, is received by controller „0 and which .ndicates that me advertisement wi„ be neel 

roll me penod. Thus, upon reeeivmg me pre-roH signa,, advertisement video source 200 
can begm streaming frames or shees of the advertisement video to the assigned rea, time 
encoder 202x, which compresses the advertisement. 

.hetmeatwmchmecompressedvideosfreamwinbeneeded. This aHows me rea, die 
encoderasumcentamountofdme to adjust the encoding parameters and men encode the 
advertising content. 

buff ,na C ° mPreSSed adVCrtiSement Vidro «"■» " «» Provided to an associated 

uffer204x, which buffers the compressed advertisement video for ma, pre-rod time penod 
.g.,s,x seconds,. 

multiplexer 312 within processing unit 206. 

h »Meme„udon,aWsignalbyconfrollernoinf„rmstha«me 
advertisement is to be inserted into the program video in a particular rod time period (e , 

oneseeond, >f buffer 204x is no, employed, encoder 202x can begin encoding me 
advertisement video a, ,his ,ime and direc.ly provide the compressed advertisemen, video 
stream to multiplexer 312. 

At the specific point in time the compressed advertisement video is to be 
-erted into the compressed program video, multiplexer 3 12 switches from the compressed 
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program video stream * the compressed advertisement video stream. Splieer 314 men 
sphces the compressed advertisement video stream to the compressed program video stream 
to generate a compressed output video stream. 

Prior to the time the advertisement video is inserted into the compressed 
program vtdeo stream, the profiting information that characterizes the compressed program 
vtdeo is provided (i.e., fed back) to real time encoder 202x used to encode the advertisement 
vtdeo for this program video. The profifo is then used ,„ adjust the encoder parameters to 
ensure that the profiie of the compressed advertisement video approximately matches the 
profile of the compressed program video a, the point when multiplexer 312 switches stream 
and the compressed advertisement video is inserted into the compressed program video 
Smce the advertisement vtdeo has been compressed to ensure that the profile of the 
compressed advertisement video stream is similar to that of the compressed program video 
stream, the insertion of the advertisement into .he program video appears seamless. 

Various encoding parameters for the advertisement video can be adjusted 
based on the profileof the compressed program video. For example, the quantization step 
s.ze used in the encoding process can be adjusted to actaeve the desired profile The 
quantization step size can be decreased if a higher bi, rate is needed and can be increased if a 
lower bit rate is required. The VBV buffer information can also be used in ft. encoding 
process to ensure that the multiplexed output video stream will no, cause buffer overflow or 
underflow a, the decoder. These adjustments of tiding process are known ft the art 
and not described in further detail herein. 

The contents of the program video may be very different from that of the 
adverttsemen, video and tfts may result ft a mffemnce ft picfore quality (as measured by the 
stgnal-to-noise ratio, for the same profile . Inan embodiment, for a particular period of time 
(e.g., several seconds) near a splicing point, , he quali ,y of the advertisement video can be 
matched to that of foe program video. This matching of the picture quality of the two videos 
to be spticed can be achieved by adjusting the profile parameters. 

In an embodiment, while the compressed advertisement video is streamed to 
multiplexer 3 1 2 (after the advertisement video has been spliced to the program video 
stream), profiler 3.0 collects profile parameter information accordftgto which the encoding 
parameters are adjusted. Profile parameters such as foe instantaneous bit rate of the 
advertising video stream are adjusted so that the profile parameter values closely matches 
program v.deo parameters a, the time the program video was interrupted. This is particularly 
important a, the time the adverting video ends and is transitioned back to program v.deo 
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The use of the profile to continuously adjust the encoding parameters of the advertisement 
video ensures that the splicing of the program video back into the advertisement appears 
seamless. 

A number of advertisements may be inserted sequentially into the program 
v.deo using the techniques described above. In an embodiment, the advertisements may be 
encoded one after another usmg a number of real time encoders 202 that may be arranged in 
a cascade configuration. Each advertisement may be encoded based on the profile obtained 
for the program video into which the advertisement is to be inserted. Multiplexer 3 1 2 can 
switch from one encoded advertisement video stream to another until all advertisements 
have been inserted. At the end of the advertisements, multiplexer 312 switches back to the 
compressed program video stream. The profile of the compressed program video is used to 
adjust the encoder parameters for the advertisements and to ensure that the last 
advertisement to be encoded has a profile that approximately matches the profile of the 
compressed program video at the point in time the program video was paused to insert the 
first advertisement. In this manner, the advertisement videos can be seamlessly inserted into 
the program video. In addition to the last advertisement video, the first advertisement video 
may also be encoded with the same profile as the compressed program video to provide 
seamless transition. 

In an alternative embodiment, the advertisements may be encoded one after 
another using only one real time encoder 202. Again, the encoding of each advertisement 
can be controlled based on the profile of the compressed program video to ensure a seamless 
transition between the advertisements and the program video. 

Because the profile of the compressed program video stream was used to 
encode the advertisements inserted into the program video, the decoder within the subscriber 
equipment is able to properly decode the multiplexed output video stream without producing 
artifacts and anomalies on the video display. Since the profile of the inserted advertisement 
is similar to that of the program video, the decoding parameters and the decoder buffer are 
well behaved (e.g., no buffer overflow). Thus, the decoder can seamlessly transition from 
decoding the compressed program video stream to decoding the compressed advertisement 
video stream. 

In the above description, the program video is received in compressed form 
and the advertisement video is encoded based on the profile of the compressed program 
video. In other embodiments, the program video can also be received in uncompressed 
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lZTT C ' " PrOSram VidK> ^ " e ta — ' — - P-file 

for .he adverttstng v,deo can be generated as described above. 

advert' ^^'^^^"f^-^-^fecribedforinsernonof 
^en t v,deo i n to p ro gra m v i deo. T1,e ,ecb„i qU e s descnbed berein can a,so be 
adap,ed f o r e„c 0 d 1 „ga„d i nse ni „ g( ,,,spI i c i ng)an yt> pe S „ fvidroorothersource 
— (.g., audio, and so on). Moreover, the tectainues describe, herein can be nsed to 
s P l,e together compressed streams for portions offran.es of videos (e.g., t o sphce a first 

anembd- T * * fa " rtta »l*<«- «» in accordance with 

~-of,he invention. Video ^on process 4O0 can he »ed ,o hasert a second 
compressed vtdeo stream (e.g., for an advertrsement, into a firs, compressed video stream 
fforaprograrnvrdeo, mi t ia„ y , the firs, compressed video stream is received, a, step 4, 2 

-^P^^^-camisdetermined,a,s,ep4 I 4. lll eprofi 1 ecani„c,ndeme ' 
information described above. 

A second video is then received, at ste D 416 anH *n™^ ■ 
„ , «. aiaicpfio, and encoded in accordance with 

ream to generate the second compressed video stream, a, step 4,S. Tne encoding of me 

2 o :";tr onto ' Wcomin ^' yb ^ a,te,i " pa " o " fe -' ii " f «^^ 

Z T am ' a ' SteP420 - ^-^^^tedpriortometimethe 

ZlZr: "7 S,reamiSn ^' and ' h -''----^-h,ba,me 
f es or the firs, and second compress* video streams app«, y match. ff the 

a,tahcrad JU s,edbac k a,step«0. Omerw.se, if me profiies approbate,, match, me 
video stream, at step 426. 

The foregoing description of ,he preferred embodiment is provided to enable 
person shtued i„ the artto ma k e or nse the invention. Varions modifioarions to dtese 
^.rnentsw ^ -di Iy apparentto those s ki „ed in , he art, and the generic princ.p.es 
define herem may be apphed to other cmbod,me„,s witbou, me use of the inventive facn„ y 
Thus, the mvenuon is no, intended to be hmited to tbc embodiments shown herein bn, is to 
be accorded the widest scope consistent with the princ.pies and novo, features dtsciosed 
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WHAT IS CLAIMED IS: 



1 • A method for inserting a second compressed video stream into a first 
compressed video stream, the method comprising: 

receiving the first compressed video stream; 
determining a profile for the first compressed video stream; 
encoding a second video in accordance with a particular encoding scheme 
and mrtherwithaprofilesimilar to the profileofthe first compressed video stream to 
generate the second compressed video stream; 

q 8 rj C ° ntr0lling the enC0din S of the -cond v ld eo based at least in part on the 

y profileofthe first compressed video stream;; " 



; and 



inserting the second compressed video stream into the first compressed 
1 1 video stream. 



2. The method of claim 1, further comprising: 

determining the profile for the second compressed video stream. 



3. The method of claim 1, wherein the encoding of the second video is 
Profdeforthefustcomp^^ 

second compressed video stream is inserted into the first compressed video stream 



4. The method of claim 3, wherein the encoding of the second video is 
further controlled such that the profile forthe second compressed video stream is similar 
to the profile for the first compressed video stream at approximately a point in tune when 
the first compressed video stream is inserted back into the second compressed video 



5. The method of claim 1, wherein the inserting includes 

initially multiplexing the first compressed video stream as an output video 

stream; 

multiplexing the second compressed video stream as the output video 
stream at a point in time when the inserting is to be achieved; and 
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6 splicing the second compressed video stream to the first compressed video 

7 stream. 



6. The method of claim 5, further comprising: 
2 pausing the first compressed video stream for the time during which the 

second compressed video stream is multiplexed as the output video stream. 



7. The method of claim 1 , further comprising: 
2 receiving a second control signal indicative of a second time period within 

whlch the inserting is to be performed; and 

4 initiating the encoding of the second video in response to receiving the 

* second control signal. 



1 8. The method of claim 7, further comprising: 

buffering the second compressed v.deo stream prior to the inserting. 

1 9. The method of claim 1, wherein the second video relates to an 

advertisement and the first compressed video stream relates to a program video. 

1 10. The method of claim 1, wherein the profile for the first compressed 

vuieo stream includes bit rate information related to the first compressed video stream. 

1 12. The method of claim 10, wherein the profile for the first compressed 

video stream further includes video buffenng verifier (VBV) buffer information used for 
the encoding. 

1 13. The method of claim 1, wherein the second video is encoded in 

2 accordance with an MPEG encoding scheme. 

' 14 ' A SyStCm ° peradve t0 insert a ^cond compressed v.deo stream into a 

^ nrst compressed video stream, compnsing: 
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a profiler configured to receive the first compressed video stream and 
provide a profile for the first compressed video stream; 

a real time encoder coupled to the profiler and configured to receive and 
encode a second video in accordance with a particular encoding scheme and further with 

7 a profile similar to the profile of the first compressed video stream to generate the second 

8 compressed video stream, and wherein the real time encoder is further configured to 

9 control the encoding of the second v ld eo based at least in part on the profile of the first 
1 0 compressed video stream; and 

a multiplexer operatively coupled to the real time encoder and operative to 
rece,ve the second and first compressed video streams and to insert the second 
compressed video stream into the first compressed video stream. 
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15. The system of claim 14, further comprising: 
a buffer coupled to the real time encoder and the multiplexer and 
configured to receive and buffer the first compressed video stream from the real time 



16. The system of claim 14, wherein the multiplexer is further configured 
to splice the second compressed video stream into the first compressed video stream. 

17. The system of claim 14, wherein the profiler is further configured to 
receive the second compressed video stream and provide a profile for the second 



3 compressed video stream. 



18. The system of claim 14, wherein the profile for the second 

2 compressed video stream includes bit rate information related to the second compressed 

3 video stream. 



19. The system of claim 14, wherein the real time encoder is further 
configured to control the encoding of the second video such that a profile for the second 
compressed video stream is similar to the profile for the first compressed video stream at 
approximately a point in time when the second compressed video stream is inserted into 
the first compressed video stream. 
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5 20. The system of claim 1 9, wherein the real time encoder is further 

2 configured to control the encoding of the second video such that the profile for the second 

3 compressed video stream is similar to the profile for the first compressed video stream at 

4 approximately a point in time when the first compressed video stream is inserted back 

5 into the second compressed video stream. 
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